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supravalvar mitral stenosis. Four patients developed recurrent supravalvar mitral stenosis: this has not been reported previously. This was recognised 14-108 months after resection and confirmed at repeat operation. Three of these patients had successful reoperations but one died. Five other patients died. On multivariate analysis the only variable associated with survival free of recurrent supravalvar mitral stenosis was older age (18 months or more) at time of surgery (hazard ratio 0-17, 95% confidence interval (CI) 0 03 to 0 95, P < 0.05).
Five year actuarial survival free of recurrent obstruction when supravalvar mitral stenosis was resected at age less than 18 months was only 39% (95% CI 9 to 69%/6) compared with 73% (95% CI 24 to 93%) in older patients.
Conclusion-Supravalvar mitral stenosis
is part of a spectrum of obstructive lesions affecting the left heart. Recurrent supravalvar mitral stenosis can develop after surgical resection. The (fig 1) . Three of the four had subaortic stenosis, which in one (table 1, case 7) recurred after previous surgical resection performed at the same time as resection of supravalvar mitral stenosis (fig 2) . The age at first surgical resection of supravalvar mitral stenosis in these patients was 1 1-1-5 years (mean 1-3 years). At reoperation the fibrous supravalvar mitral rings were not distinguishable from "native" supravalvar mitral stenosis (fig 3) and were resected by sharp dissection. We took care not to damage the underlying mitral valve. Three children improved but one, in whom concomitant mitral valve replacement was required, did not survive surgery.
SURVIVORS
Twelve children are alive without recurrent supravalvar mitral stenosis and under current review (table 1) . One patient (case 11) aged 18 months at resection of supravalvar mitral stenosis had raised left atrial pressure after closure of an atrial septal defect and repair of partial anomalous pulmonary venous connection at the same procedure. Surgical atrial septostomy was performed and her symptoms improved; however pulmonary vascular obstructive disease developed.
RISK FACTORS
Older age ( > 18 months) at resection of supravalvar mitral stenosis was the only variable protective against death or recurrence of supravalvar mitral stenosis on multivariate analysis (hazard ratio 0-17, 95% CI 0 03 to Recurrence ofsupravalvar mitral stenosis Figure 3 Intraoperative photograph of the same child as in fig 1. Surgeon's view of the left atrium: the mitral valve is obscured by the supravalvarfibrous tissue which has recurred after previous resection.
096, P = 0 045). The increased risk of death or recurrent supravalvar mitral stenosis in the younger children did not correlate with the presence of subaortic stenosis, coarctation of the aorta, or abnormal mitral valve (table 2) . Those who were aged > 18 months at resection of supravalvar mitral stenosis had 73% (95% CI 24% to 93%) actuarial survival at 5 years compared with 39% (95% CI 9% to 69%) in those <18 months at resection of supravalvar mitral stenosis (fig 4) . Discussion Supravalvar mitral stenosis is typically part of a range of obstructive lesions affecting the left heart.7 Ventricular septal defect and left superior vena cava are other commonly associated lesions. Mortality was high after resection of supravalvar mitral stenosis in this series, and recurrence of supravalvar mitral stenosis after surgical resection, not previously reported, was also common. Older age (> 18 months). at resection of supravalvar mitral stenosis was the only variable that was predictive of survival free of recurrent supravalvar Though there is no direct evidence, it seems likely that a similar flow disturbance in the left ventricular inflow tract may be the most important factor in the development, and in recurrence after surgical resection, of supravalvar mitral stenosis. The "native" flow disturbance may be most often the result of congenital mitral valve stenosis. However, even an enlarged coronary sinus restricting the mitral orifice may be important, and could explain the unusually high incidence of persistent left superior vena cava draining to the coronary sinus in our patients. The patients in this series in whom recurrent supravalvar mitral stenosis developed were young survivors of resection of supravalvar mitral stenosis and, by inference, those with the smallest left ventricular inflow orifices. The oldest of these patients to develop recurrent supravalvar mitral stenosis postoperatively had a double orifice mitral valve that was not stenotic but which may well have provided an unusual basis for the flow disturbance necessary to stimulate "regrowth" of the fibrous supravalvar tissue. Individual predisposition may also be a factor. Three of the 4 patients in whom recurrent supravalvar mitral stenosis developed also had subaortic stenosisindeed in one recurrence of both supravalvar mitral stenosis and subaortic stenosis developed after previous surgical resection of both (fig 2) . Possibly individual susceptibility to fibrous tissue proliferation in response to localised flow disturbance is variable.
If resection of supravalvar mitral stenosis is required at a young age prognosis is poor: mortality is high, and there is a high incidence of recurrent supravalvar mitral stenosis in survivors, probably because of persistence of disturbed flow in a small left ventricular inflow tract. Careful postoperative follow up to detect recurrence is mandatory, especially if surgery is required in the first two years of life.
